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NASA has acquired two 
Global Hawk aircraft for 
Earth Science missions 


Configuration 

^ • Wingspan: 116 ft 

• Length: 44 ft 

• Unmanned vehicle 

• Highly reliable, fully 
autonomous control 

Performance 

• Endurance > 30 hours 

• Range > 20,000 km 

• Altitude > 19 km 
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Multiple Payload 
Options 


ad - 680 kg 


Mounting Rails 
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Global Hawk 

Center* 


Interface 
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rument 


• Experiment power 

- 2.0 KW DC 

- 8.8 KVA AC 


• In-flight command and 
control of instruments 


Bay Under 
the Nose 


Wing Pods 
(future 
capability) 


Mounting Hard Points 


Pallets and Hatches 
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per day 



ical_(> 1-2 km) horizontal (10 km) resolution 


GEO satellites: 


coverage over a vast regions (1/6th of Earth) continuous 

coverage, 

vertical (>5 km) horizontal (1 km) resolution 
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target, 


vertical (> 0.01km) horizontal (> 0.1 km) resolution 


development ~5-10 months 


GH has the great potential to fill gaps between space-borne 
id surface based observations and to provide a fas' 

lion for fuEftfe sensors 
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Global HawkcPresent Status 


t science mission: 


Global Hawk Pacific (GLOPAC) 

- July, 2009 

- 12 instruments; NASA, NOAA sponsored 

- Flight over Pacific and Arctic Oceans 

* Second science mission: 

Genesis and Rapid Intensification 


Nominal GLOPAC 
Flight Plan 

Flight #1 / 
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GLOPAC Payload 
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Italian research with hiah altitude research MDB M-55 
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expressed a strong 
rest in the use of the GH for Climate Change studies. 


Consiglio Nazionale delle Ricerche 
Dipartimento Terra e Ambiente 


33rd ISRSE 
Stresa 4-8 May 2009 


Gapphyajca silrcnin jmidaJJy rnoiivwBc] by aaa/ja 
dapJaxia/J ai in a paJas, than a-Xja/j dad warJdyyjda 

ra;j*Kphara - Siraiaapbara imaraabaj'ja 





0u£3hjrjdj/j£| fazaarah TteJds Jjtj aWnmla am jjtjsj 
siudias iij^ys bae/j ^o/JSJds/sd : 


P 




ere - Lower Stratosphere 
processes 

Earth Radiation Budget 
■ Greenhouse gases 
■ Air Quality 

Ecosystems and Climate 
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Mesosphere 


Photolysis and radiative heating 

Upper Stratosphere 

Photochemical^ controlled 


Meridional Circulation 



Stratospheric response to 

Vortex barriei 

wave driving 
r 


Tropics 

Ozone Production 

Large-scale ascent 


Largc-sode descent 



Subtropical 
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barrier 
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Polar Vortex 


Lower Stratosphere Surf zone 

Ozone controlled by both 
c h em ist ry an d tran sport <\/\/V> 


Ozone Depletion via 
polar chemical processes 


Lowermost Stratosphere 

Complex chemistry and transport 


UTLS 



^ —I — Troposphere 

_! L. Large scale descent end two-way . 

stratosphere - troposphere exchange 

\ 

Forcing and propagation of plcnetary waves 


QBO 

Source gases erter 
the stratosphere 

Cold trap 

1 

TTL ozone depleting substances 

I 

greenhouse gases 


i 



Eyring et al., 2005 


Critical 1 UTLS processes 
can be addressed with 
high resolution in situ 
measurements of key 
species, dynamical and 
radiative variables, 
accessible via long 



tospheric aircr 
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circulation 
"Stratosphere-Troposphere Exchange 
■Solar UV-visible photolysis 
■ Photochemistry and Chemical processes 

Polar processes 
I andt^rrus 
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Measurements of the surface albedo of the Earth 
with its two-dimensional scattering properties 

■ Measurements of aerosols and clouds with their 
contribution to both the greenhouse effect and the 
albedo at the top of theiatmo 


ric composition and 
of its greenhouse effect 

NASA) I 
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eploy new ERB instruments without the 
long development time and high cost of new 
space-borne instruments 

acquire measurements coincident with those 
of the existing satellite ERB measuring 
ments 
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To predict future trends in the global carbon 

cycle it is essential : 

■To determine sources and sinks of GHG and 

in particular of C02. 

■To improve the measurements of water 
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The GH allows more precise observations, with integration 
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Accounts for the possibility of linking 
the observation from aircraft with 
the locations of both existing GHG 
ground stations and satellite 
observations 
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is capability would 
be further enhanced by the 
high density of European 
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Pollutants 
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ic composition 

ffect air quality at the local and regional scale, but also 
affect climate: aerosols change the Earth’s radiation 
balance and the atmospheric lifetime of greenhouse 
gases (GHG) impacts ecosystems and agriculture 

productivity 


isurements are: Aerosol profile, 0 3 con 
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Ecosvstems and Climate 
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Key issues are : 

ecos ystem, p hojtos vnth etiiffiate^ nonitorii I 
and its relationship with climate change; 

I behaviour and soil behaviour modification monitoring; 
monitoring of ecosystems carbon storage. ^ 

nVsa 
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easurements that are not 
feasible from space. 


Courtesy of AS I 
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Flight demonstration of 
photosynthesis efficiency 
measurements made with new 
techniqu 
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Key issues are: 

Assess the ability of different types of particles to act as 
CCN and IN as a function of their size, origin and air 
mass history 

Assess the influence of anthropogenic aerosolion cloud 

microstructure in different areas 

To study the nature and development of hazardous 
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ong endurance allowing the study of cloud 
systems following their evolution over very 

large areas. 


Cyclone with eye over Mediterranean Sea 
)SAT 16 Jan 1 995 0930Z/1 330Z 
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•wsl 


Consiglio Nazionale delle Ricerche 
Dipartimento Terra e Ambiente 


33rd ISRSE 
Stresa 4-8 May 2009 




latform - 


os UjTJpr^osdsmiad CsJpsjbjJj'ites j;j temjs os 
srjdu/ijrjcaj /Jjphi 3iJ rliude liss/uJ p^yJ^ad - wjJJ 


LEu cJjjjJ3iia 


change science 






















nVsa 


33rd ISRSE 
Stresa 4-8 May 2009 


Consigho Nazionale delle Ricerche 
Dipartimento Terra e Ambiente 




F. 3aifr. re ». i (A3J), G. (Gj x JFFD\T.A) j g. Cacchl 

(CJ x JR^rAG)^3^rlJvvj (GjJf^JGAG), Ft GU22J (A3J), A 


(Univ. Camerino), L. Stefanutti (CNR-IRPI), A. 
H era (Univ. Roma I), D. Torri (CNR-IRPI), for helpful 
discussions.... 



Consiglio Nazionale delle Ricerche 
Dipartimento Terra e Ambiente 


33rd ISRSE 
Stresa 4-8 May 2009 



